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The invention concerns a microwave generator as set forth in the 
classifying portion of claim 1. 

The function of such a generator is based on the fact that a high 
voltage storage means, for example an array of capacitors which is first 
5 charged up in parallel in accordance with the principle of the Marx impulse 
voltage source and then connected in series by way of switching spark 
gaps, is discharged by way of a short circuit spark gap. The resulting 
steep edge of strongly oscillating discharge currents contains a mixture of 
very high frequencies, which is emitted in the form of microwave energy 

10 by way of the line guide or by way of a separately connected antenna. 
That wide-band microwave spectrum involves such a high energy density 
that, in the area around such a microwave generator, radio 
communication is at least impaired and input circuits of electronic circuit 
arrangements can be damaged or even destroyed, by virtue of resonance 

15 effects. 

It is known for example from US No 4 845 378 A to switch over 
arrays of capacitors by way of spark gap switches of the above-mentioned 
kind, in that case for generating an electromagnetic pulse for the 
simulation of a really triggered nuclear pulse. 

20 US No 4 760 311 A provides that a steep-edge voltage pulse can be 

influenced by electron beams. DE 35 28 338 CI describes fast explosive- 
operated magnetic field compression for current amplification for a 
magnetic field effective as a non-lethal weapon. A comparable technology 
is used in US No 5 835 545 A for a compact intensive radiation source. 

25 Because of the possibility of affecting radio connections the effect of 

intensive microwave emission as a non-lethal weapon is propagated 
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against enemy communication systems, see DER SPIEGEL, Issue 7/1997, 
pages 53 ff, there the end of paragraph 3 of the left-hand column on page 
54. 

The present invention is based on the technical object of emitting 
5 high-energy microwave energy in as wide a band as possible; more 
specifically from a microwave generator (also referred to as an HPMW- 
generator) which is autonomous in regard to its power supply and which 
can be moved without problem in terms of its dimensions and can be 
employed in a particularly universal fashion in regard to its emission 

10 spectrum and in regard to energy density and thus its effective range. 

In accordance with the invention that object is attained by the 
combination of the essential features, which is set forth in the main claim, 
whereby the energy from a high voltage source is firstly transferred into a 
relatively large number of charge storage means which are connected in 

15 parallel with each other and which are then virtually simultaneously short- 
circuited by way of self-triggering discharge spark gaps. That produces in 
a discharge circuit which is common to all charge storage means, a 
respective time-limited current pulse which starts with a steep edge and 
which oscillates strongly, of respectively short duration and high 

20 amplitude, comprising very high frequency oscillation components, and a 
correspondingly wide frequency spectrum upon the superimposition 
thereof stochastically in respect of time, which results in high-energy 
microwave emission by way of an antenna connected to the common 
discharge circuit. 

25 The charging currents like thereafter also the short-circuit currents 

preferably pass by way of an inductor which is common to all charge 
storage means. That inductor which can simply be in the form of a coaxial 
cable provides for decoupling of the charge storage means which are 
connected in mutually parallel relationship, to the effect that, when a 

30 discharge spark gap thereof is first switched through, it is not the case 
that all other discharge circuits are also already triggered but only by 
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virtue of their individual response characteristics, in minimally time- 
displaced relationship, lead to uncorrelated initiation of the discharge 
currents which are then superimposed on each other, and thereby supply 
the very wide-band spectrum of microwave energy, around a key point 
5 which is determined by the inductor. 

Each of the L-C discharge circuits which are coupled together by 
way of the common inductor resonates with a common antenna which is 
connected in unipolar mode to the inductor and which is firstly charged up 
with the charge storage means and which then with the discharge thereof 

10 carries correspondingly oscillating currents, that is to say emits the 
microwave spectrum. Antenna tuning to the highest possible level of 
efficiency for the main focus, which is just being emitted, of the 
microwave spectrum, can be adjusted by way of the length or impedance 
matching thereof. By way of the magnitude of the inductor in the 

15 common discharge circuit, it is possible to displace the main focus of the 
microwave spectrum, more specifically with increasing inductance to 
greater wavelengths. The emission becomes wider-band, if instead of a 
simple conductor the antenna used is a less slender structure, for example 
a short tube; more desirably by way of a conically enlarging coupling 

20 portion for impedance matching from the short-circuit circuitry to the 
compact antenna geometry. 

Because the discharging operations are self-controlling, that is to 
say the charge storage means are discharged by way of their individual 
spark gaps in uncorrelated fashion, without any functional coupling, they 

25 can be cascaded practically as desired in order to increase the energy 
density and thus the effective range of the microwave generator. In 
particular for example the parallel connection of sixteen charge storage 
means with uncontrolled discharge spark gaps with a switching rate of the 
order of magnitude of 80 KHz at the common antenna affords a high- 

30 energy wide-band noise signal of the order of magnitude of one MHz. 



The slight time displacement of the response on the part of the 
individual discharge spark gaps which switch through in an untriggered 
high-speed manner and thus the superimposition, which is time-shifted 
stochastically slightly relative to each other, of the short-circuit currents 
5 over the common discharging inductor of the microwave generator 
according to the invention therefore results in a wide-band noise signal 
with corresponding wide-band resonance phenomena in input stages of 
electronic circuits which can thus be overcontrolled and thereby put out of 
operation or even electrically overloaded and thereby mechanically 
10 destroyed. 

Additional alternative developments and further features and 
advantages of the invention will be apparent from the further claims and 
the description hereinafter of a preferred embodiment by way of example 
of the structure according to the invention which is diagrammatically 

15 shown in abstracted form in the drawing in the form of a block circuit 
diagram, being limited to what is essential- The single Figure of the 
drawing shows in a linear development a group of charge storage means 
which are provided with individual discharge spark gaps and which are 
connected in mutually parallel relationship for the charging operation and 

20 which are connected in unipolar mode to an antenna for the radiation of 
microwave energy. 

The microwave generator 11 diagrammatically shown in the 
drawing has a number of charge storage means 12 which are each 
electrically connected in series with a discharge spark gap 13 between a 

25 common ground bus bar 14 and a common pole bus bar 15. Connected to 
the respective connecting point 16 between a charge storage means 12 
and a spark gap 13 is a charging resistor 17 which on the other hand is 
taken to a common charging bus bar 18. Connected in parallel with all 
series circuits of charge storage means 12 and spark gap 13, between the 

30 ground bus bar 14 and the pole bus bar 15, is an inductor 19 which 
preferably, as diagrammatically illustrated, is in the form of a short portion 



of a coaxial line. An antenna 21 for the emission of microwave energy is 
connected to the pole bus bar 15. It can be in the form of a simple 
slender conductor portion (in the form of wire or rod). More desirable is 
an antenna 21 which, as diagrammatically illustrated/is spatially compact, 
5 being in the form for example of a short pin or tube portion 22 which is 
connected to the pole bus bar 15 by way of a matching portion 23 for 
impedance transformation. The matching portion 23, as diagrammatically 
illustrated, can then form a conical or frustoconical structure, for example 
a funnel-shaped hollow truncated cone between the tube portion as the 

10 antenna 21 and a connecting cable 24 to the pole bus bar 15. 

The ground bus bar 14 is taken to a common apparatus ground 20. 
The charging bus bar 18 goes by way of an operating switch 25 which is 
preferably also in the form of a quick-switching spark gap to a high 
voltage generator 26 for example in the form of a small-scale Marx 

15 impulse voltage circuit of the kind described in the opening part of this 
specification, which in turn is fed from a stationery or transportable energy 
source 27, for example an assembly of commercially available motor 
vehicle batteries. 

When the operating switch 25 is closed (bridged over), the charging 
20 bus bar 18 is connected in single-pole mode to the high voltage potential 
of the high voltage generator 26 which is connected with its other pole to 
the apparatus ground 20. As a result, for each charge storage means 12, 
a charging current flows by way of the series connection of its charging 
resistor 17 and the inductor 19 which in turn is connected to the 
25 apparatus ground 20. When a charge storage means 12 is sufficiently 
charged up its spark gap 13 which is solely voltage-controlled, that is to 
say not externally initiated, and which switches through very rapidly, 
responds, and the charge storage means 12 discharges with a strongly 
oscillating short-circuit current which correspondingly occurs with a steep 
30 edge, between the ground bus bar 14 and the pole bus bar 15, by way of 
the inductor 19. By virtue of the decoupling by way of the inductor 19 
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which is common to the charging circuits, the first discharge current which 
occurs still does not equally lead to triggering also of the further discharge 
spark gaps 13; but they only respond when the charge storage means 12 
associated therewith in series connection are sufficiently charged up. That 
5 leads to a randomly governed, minimal mutual displacement of initiation of 
the individual discharging currents and thus a wide-band current 
oscillation by way of the common inductor 19 which is now in the 
discharge circuit. The current correspondingly oscillates in the antenna 21 
connected to the pole bus bar 15 and thus to the inductor 19, which 
10 results in radiation of that wide-band, high-energy microwave spectrum. 

For an equally compact structure and in order to promote a fast 
uniform charging operation of all charge storage means 12 which are then 
discharged virtually simultaneously, it is desirable for the storage means 
12 together with their discharge spark gaps 13 with a colinear 
15 arrangement (as diagrammatically illustrated in the drawing) of the 
charging resistors 17 associated therewith to be constructed in the form of 
a circular group (in contrast to the linear development as diagrammatically 
illustrated) between disc-shaped (approximately ring-shaped) bus bars 
14-15-18 with the inductor 19 arranged between the ground and pole bus 
20 bars 14-15 in coaxial relationship in the centre of the circular group of the 
charge storage means 12- The centre of the disc of the charging bus bar 
18, which disc serves as a cover plate for the mechanical structure, has a 
connecting cable 24 passing therethrough at a ducting means 28, between 
the pole bus bar 15 and the antenna 21. The individual charging resistors 
25 are then passed through a ring of holes 29 in the disc of the pole bus bar 
15 to the connecting points 16 between the storage means 12 and the 
spark gap 13. 

A microwave generator 11 in accordance with the invention of that 
kind therefore has a parallel connection of series connections of 
30 uncontrolled discharge spark gaps 13 and charge storage means 12 which 
are charged up by way of charging resistors 17 and an inductor 19 
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common to all parallel connections, from a high voltage generator 26, until 
the respective spark gaps 13 extremely quickly short-circuit by way of 
arcs and the storage means 12 are discharged again by way of the 
inductor 19. The oscillating short-circuit currents which thus occur in 
5 stochastic steep-edged manner and which are superimposed on each 
other in the inductor 19 are emitted by way of an antenna 21 connected in 
single-pole manner thereto in the form of a high-energy microwave 
spectrum which is wide-band in accordance with the arc switching speed, 
with a spectral key point which is determined by the inductor 19. Such an 

10 electrically cascadable operative system which can be used as a non-lethal 
interference or jamming device in relation to communication connections 
and in relation to the function of electronic circuits can be embodied in the 
size of a manually portable case or also in the form of a payload for a 
submunition projectile, a rocket or a drone and can thus be used over a 

15 wide operative range. 



